In this work, a three-component reaction of salicylaldehyde, diethylmalonate and phenylhydrazine in the presence of a core/shell nanocatalyst in EtOH was used to form a novel series of coumarin derivatives. This catalytic protocol was simply carried out in high yields and short reaction times. The remarkable magnetic properties of this nanocomposite provide easy separation of the catalyst from the reaction mixture without considerable loss of activity.
Introduction
The coumarin derivatives e.g. coumarin (2H-1-benzopyran-2-one) and are natural and essential chemical compounds in the perfume, cosmetic, and pharmaceutical industrial production. 1 Thus, development of novel and efficient methods for construction of these compounds will be a great A new synthetic route for preparation of novel series of coumarin derivatives has been explored.
To the best of our knowledge, this work presents the first simple direct route to the important class of coumarin derivatives. Herein, we report the synthesis of these new coumarin derivatives via a three-component reaction of salicylaldehyde 1, diethyl malonate 2 and phenylhydrazine 3
in the presence of Fe 3 O 4 @SiO 2 @NH 2 as a catalyst in EtOH.
Scheme 1. Preparation of 3-carboxyhydrazido coumarin derivatives.
Experimental General
All the solvents, chemicals and reagents were purchased from Merck, Fluka and Aldrich.
Melting points were measured on an Electrothermal 9100 apparatus and are uncorrected. IR spectra were recorded on a Shimadzu IR-470 spectrometer by the method of KBr pellet.
Preparation of Fe 3 O 4 @SiO 2 -NH 2 MNPs
The 
General procedure for the synthesis of 3-carboxyhydrazido coumarin derivatives
A mixture of salicylaldehyde derivatives 1 (1 mmol) and diethyl malonate 2 (1 mmol) and phenylhydrazine derivatives 3 (1 mmol) in the presence of a catalytic amount of Fe 3 O 4 @SiO 2 @NH 2 (0.15 g) in 10 mL ethanol was stirred for 5 h at 50 ˚C . After the completion of the reaction, according to the TLC (ethyl acetate/n-hexane, 1/3) resulted. Then, the catalyst separated by using an external magnet. The precipitated solid was then collected and recrystallized from ethanol (96%) to give highly pure 3-carboxyhydrazido coumarin derivatives.
Results and discussion
In this work, coumarin derivatives were synthesized by the reaction of salicylaldehyde derivatives, diethyl malonate and phenylhydrazine derivatives in present of magnetic 
